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SOLUTIONS-EXERCISES. 63 

Now, putting the origin at the centre, we have 

X2 + y2 x, 2 + = i2,4 + 
X 

4_ 
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a2 ~~2 ' &+Y~~~?", a2 b2 ' 
whence a2 + b2 -'2 a&2b- 
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,dr' a2 + b2 __ r'2 - 7(2a by (6), 
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We have now 

rP d7 [F (fw r -tr+ drF' [l di- = 

r,-a~r U sD - *a2 sD' = fltrt r'dr' a)dr. 

Making the proper substitutions we obtain 

1 d(F a d fFF2 
r2(a r) dr r' dr' r'J' 

the same as (7). [Jo8eph Bowden, Jr.] 

.XF.R,CISES. 

348 
PROVE that, if 0 < a < i, 

flog 2 !Fiogl 

349 

INTEGRATE the differential equation 

dy arc sin (a,2) dx. 
[ArtenaW8 Martin.] 



64 EXERCISES. 

350 

LET pi, P2, P3 be the points of contact of parallel tangents to a cardioid. 
Let them be in positive order. Let P2.P3 qj, A p, q2, PI P2 q3 be positive equi- 
lateral triangles. Prove that qj, q2, q3 lie on a line parallel to the tangents. 

[Frank iforley.] 
351 

THE outer coatings of two condensers, A and B, are put to earth, and 
their inner coatings are connected together through a galvanometer, the resist- 
ance of which is g. The capacities of the condensers are C and c, respectively. 
Both are charged initially to the same potential difference, V1, and then have 
charges of Q0 and q0, respectively. Show that if the inner coatings of A and 
B are put to earth simultaneously through wires of no self-induction, but of 
resistance R and r, respectively, the charge on A after t seconds will be 

_ = _ _ [+ Kt '+} 

QQO r 2m2ml 5 r 2~2~ + ++ CRj 

where i rCRb, 2' rcR, 

i- cr(g +R), u' =CR(g +), 

,n =CcgRr, and x2_ 42' + ( _ t')2. 

Show also that the whole quantity of electricity which passes through the gal- 
vanometer during the discharge, will be 

M_ = Qo f{C2R2 (i 22') + m2 - CRM + M')} =Q0(cR cr) 
-2R 22'_ ) (J(g + r + R)~ 

It is to be noticed that pa' -AA' can never be zero. If CR = cr, _ = 0, as 
is the case in De Sauty's method of comparing the capacities of two con- 
densers. In applying the expressions written above to numerical problems, 

microfarad 10-15 
one sometimes needs to know that one ohm is equivalent to 109 

(microcoulomb (10-7 
(9 X105 

absolute electromagnetic units, and to 9-' X 10-11 absolute electrostatic units 
3 x 103 

capacity. 
of resistance. 

(quantity. [B. 0. Peirce.] 
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